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Changes for revision G to H: 

1) Added clkH2'(pg6,15). 

2) Added output CheckRParity' lo prom c)5 (pg 9) and S51 M5b (pg 18) to check parity only when R is read. 

3) Added (pg 6) gates i2b, a3a, and b4c lo correct deficiencies in R address calculation. 

4) Added signal PUTj (pg 14, 20) for lest. 

5) Added signal PUTk and gate b3c (pg 15,20) for test. 

6) Added signal PDTi (pg 18,20) fortest. 
Changes for revision H to I: 

1) Changed signal named HighByte«-F1F2 to HighByte*-F1 F2' and changed dwg. of gate c3a (pg5). 

2) Removed sign extension feature for constants in arithmetic operations. Changed signals SignExtendFI F2 to GND 

(pg 3,4) and removed gate a4a (pg 5). 

3) Changed clear input of d18 from PUc to RUN(pg 19). 

4) Eliminated (redundant) signal LoadMCI (p16). This signal is now LoadAd. Changed gate at c3b (S10) to S00 (e2b). 

5) 12.15 is now GND, was Memlnsi' (pg 16). 

7) Changed ALUA.08ln-ALUA.15IN lo ALUA.08-ALUA.1 5 (stkp input, pg 11). 

8) Added S240's to force R[04:07] to ONE during R«-SALUF(pg 10). 

9) Added test points. If signal was named, t.p is added in italics. If not, signal name is now TPxxx. 

Changes for revision I to J (6/26/78) 

1) Replaced signal CycleO' with CycleOFeed' at a4.10 (pg 6) 

2) Changed PUb to MC2XferWord at C15.3 (pg 1 3) 

3) Changed PUb to MC2XferWord at d11.6(pg 13) 

4) Generated MC1 XWdly at g2.15 -added feedback from g2.12 log2.2, removed PUc from g2.2 (pg 16) 

5) Renamed MClWillGelR' to ShiftMCIXW (pg 16) 

6) Generated MemNoedsR' in S51 at a3b rather than in S02 at b4a (pg 16) 

7) Generated MC2XWdly in S74 at i1 b (pg 16) 

0) ci8.10is now connected to MC1XWdly(was MClHasR) (pg 20) 
Changes for revision J to K (8/29/78) 

1) Shuffled inputs lo decoder d1 6 and gate c3c, connected d16.5 to CycleOFeed' (pg 19). 

2) Changed gale cOa lo S10 at c3b lo form clkSStkp'(pg 15). 

3) Changed a4.2,5,10,1 3 from MC2Acl.xto MC2CAd.x to makeRaddress interlocking during single errors work properly (pg20). 
Changes for revision K to revision L (10/7/78) 

1) Changed inputs of d 4 section b(pg13) from GND to ProcCydeO and SRSA2. This requires revision E for Prom b2. 

2) Connected clear inputs of g2 andh2(pg16) to RUN rather than Puc. (required to initialize XferWord regs. at boot). 

3) Reversed order of test points TP206-TP209 (pg 20). 
Changes for r evision L to revision M (12/9/78). 

1) Changed h19.1 from QWO to H2.08' (pg 10). Branch on QWO is now done on Control Store. 

2) Added flip-Hop c18d in line EnColAd' (pg 17). Memory Control rev M is required with this change. 

3) Added PROM a2 (at revision F) to check Slack overflow (pg 1 1). 

4) Removed signal MC1 XferWord irom E006 to make room for new signal StackEmply (pg 16). 
Note: Revision M = Revision Ga 



Current Prom Revisions: 

a2: F 
d5: D 
b14: D 
b13:E 
!2: D 
b2: E 

Note: This board contains no platforms. The "Plats" at positions c2 anddl areBeckman B898-1-R1X resitor networks (15 1K 
resistors with pin IS common). 
Equivalent networks from other manufacturers may be substituted. 
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TrmCS-A.OO'b 



TnffCS-A.03'b 



TrmCS-A.04'1) 
TnnCS-A~05'b 



wr-O S-l ow'a 
oTcTTipSol'b 



TrmCS-A.OO'b 



TrmClTA.O I'b 



T7mC"S-A.02'b 



TimCS-A.07'b 



TrinCS : A.OO'b^ 

TrmCS_ ~ 

Tni7CS-A~10'b 
TtmCS-A. 



CSIrt.01 

fyfT,$-l ow'a 



1L& 



TTf7rC2-A~TTE 



CSln.02 



Wl"~C"s" Low'a 



ClcTupSel'b 



TrmCSJV.OOMj 
TrmC *"S- A"~0""'b 
JnnpS^Ajgy^b 
Trin C S : A .O:)'b 
Tm~CSWU34'b 
^-A.Oifb 



rn*rci 



YrmO" 



tt^c" 

Ylll-lC 

TnnC 
"TrmO 
WmC 
("sin. 

"■/re 



S-A.1 1b 



03 



c^oT 



S_i ow'a 

ipSel'b" 



TrmCS-A.OG'b 


17 


TrmCS-A.07'b 


1G 


TrmCS-A.OO'b 


15 


YrmC&-A.09'i> 


14 


TnnSS-A.iO'b 


13 


TrmCS-A.1 1b 


12 


nr.in.oo 


11 



TrmCS-A.03'b 


4 


TrmCS-A.OO'b 


5 


YrmCS-A.Of.'b 


G 


TrmCS-A.OG'b 


17 




TrmCS-A.OO'b 1 

TTm-eS^CoTb" 
TJ7^?TA"5Tb 

TrmCS-A~03'b 

TrmCSA.04'b 
TrmCS A.O.'i'b 
TrmCS-A. OO'b 
Tn7rCS m A~07;b 
frmCS-A^nn'._ 
YT]iU*S~~A.09'b 



S~"AX)G*I) 

S-A.6" 0'b" 15 
S-A.0"9'b 1 4 
S-A.1 O'b 



112.14 


1 


SB h7l 
E' 

S157 


GND 


15 







TrmCS-A.OO'b 1 
TrmCS-A.O-i'b T 



TrmCS A.02'b" 
TrmCS-A.03'b 



TrmCS-A.OO'b 5 



TrmCS-A.05'b 



TrmCS-A.OG'b 17 
TrmCS-A.07'b .1.0 



TrmCS-A.OO'b 
TrmCS-A.OO'b 



CSln.04 



WE-CS-low'a 



TrmCS-A.OO'b 
TrmCS-A^OVb" 



TrmCS-A.04'b 



TrmCS A^G'b" 
TrmCS-A.OO'b 



CSln.05 

wr-Cs-lo w 7 ?" 

CsChipSc 



hipi 



TrmCS-AWb, 
YrmCS-A.Ol'b 



TrmCS-A.03'b 
TrmCS-A.04'b 



TrmCS-A.OO'b 
Trm"CS A.07'b 



CSIn.OO 



Wtl CS-lQW'a 
C~s("liipSel'b 



TrmCS-A.OO'b 
TrmCS-A~6T'ir 



TrmCS-A.04'b 
TrmCS-A.05'b 



TrmCS-A.OO' 
TrmCS-A.07'b 



CSIn.07 



WC-CS-low'a 



TrmCS-A.IO'b 13 



TrmCS-A.11b 12 



11 



CbChipSel'b 10 



TrmCS-A.02'b 3 



TrmCS-A.03'b 4 



TrmCS-A.07'b 10* 



TrmCS-A.OO'b 15 



TrmCS-A.09'b 14 



TrmCS-A.IO'b 13 



TrmCS-A.11b 12 



11 



TrmCS-A.62MJ~~3 



TrmCS-A.05'b 



17 



10 



TrmCS-A.OO'b 15 



YrmCS-A.OQ'b 14 



TrrnCSA.IO'b 13 



TrmCS-A.I-lb iT 



11 







10 



TrmCS-A.02'b 3 



TrrnCS-A.QS'b 4 



17 



10 



TrmCS-A.OO'b 15 



TrmCS-A.OQ'b 14 



TrmCS-A.IO'b 13 



TrmCS-A.11b 12 



11 



10 



i21 
AO 
A1 
A2 
A3 
A4 
A5 
AO 
A7 
AO 
A 9 
A10 
A11 
DIN 
Wf 
CS' 



47 



DO 



hO 



i21 
AO 
A1 
A2 
A3 
A 4 
A 5 
AO 
A 7 
AO 
A9 
A10 
A11 
DIN 
WE' 
CS' 



47 



DO 




g8 



i21 
AO 
A1 
A2 
A3 
A4 
AS 
AG 
A 7 
AG 
A 9 
A10 
A11 
DIN 
Wf? 
CS' 



47 



DO 



18 



i21 
AO 
A1 
A2 
A3 
A 4 
A5 . 
AO 
A 7 
AO 
A 9 
A10 
A11 
DIN 
WE' 
CS' 



47 



DO 



eO 



7 F2.2/d 17 



L-< TP73 




16 F2.2 



-Tjj33J 



U33 



-< IP 74 




■< IP 75 




S374 
g14j 
CK OC 



11 



CiockMin'a 



GND 



Run/b 


4 


ClockMIR'b 


3 


PUIj 


1 


Run/b 


10 


ClockMIR'b 


11 


PUb 


13 
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jHpMqp*r , -nm* 



W%m 



TrmCS-A.OO'b 1 

TmTcTrTToTT; — 7 

TfHTC^A. og'h 3 

Trm~C~S - A.Q3'b 4 

TjrmCTr A_jQ 4 ' b 5 

Tnn"C"S"A.O ~5'b G 

T ( JE^E1 ££ fi ' b 17 

Tirm SSj A.07 'h 1 ft 

Tin iCS -A.o Trh 15 

T7mC*?n a . oo'Tj il 
T^TCs A.io'bTT 

T niTCS' A.Hb 12 

TTSInTon 

wT~ £s J Low'b 
i^sTTiiinSoi'c 



TrmCS-Aioi'b 



TnnCS-A.02'b 



TrmCS-A.O.Th 



TrmCS- A. 04 'b 



Trmff^A .OS Mj 

T7m~C~S~A.06'b 



TimCS -A.07M.) 



TrmCS-A.OG'b 



TrmCS-A.OO'b 
Trnv£S-A.10Mj_ 
YTm fi~S~ A~Tl I) 



CSjn.09 
Wl" 1*5 



Low'b 



V.^'\ 



upbore 



TrmCS-A.OO'b 



TrmCS-A.O?'b 



Wl' CS l.ow'b 

CTcThipSel'V. 



TrmCS-A.03'b 



TimCS-A.04'b 



-A. Of 



TTmC^ATofTTr 
T7m"c"5"A.o7 T 17 



Trm CS A.IO 'b 
TrmC~S-A.11b 



CTin.11 

wire's"" 



owl 
CTC"hir)S"ol'"c 



11 



10 



TrmCS-A.OO'b 1 




7 JC.2/d 




G 

H 
J_G 
15 

14 
_1_3 
12" 
11 

10 



TimCS-A.O.Tb 


4 


TrmCS A.04'b 
TrmC~S~A.05'b 


5 
6 


TrmCS-A.OG'b 


17 


TnnCS-A.07'b 


10 


TrmCS-A.nn'b 


15 


tnn^n-A.OO'b 


14 


YrmC'S- A.IO'b 


13 


YmtCS-A.11b 


12 


CSlri.10 


11 



10 



i2147 
AO 
A1 
A 2 
A3 
A 4 
A 5 
A 6 
A 7 
AB 
A 9 
A 10 
A11 
DIN 
WE' 



DO 



CS' 



d9 



DO 



12147 
AO 
A1 
A2 
A3 
A 4 
Aii 
A6 
A/ 

A a 

A 9 

A 10 

A11 

DIN 

WE' 

CS' 



c9 



TrmC S - A.OO'b 1 
t'rmfrS; A . 1 'b 2 
TTmCS-'/CoZ'b 3 



17 



1G 



TimCS-A.OO'b 15 



TrmCS-A.OO'b 14 



13 



12 



11 





To 



DO 



i 2 1 4 7 
AO 
A1 
A 2 
A3 
A 4 
A 5 
A 6 
A 7 
A3 
A 9 
A10 
A11 
DIN 
WE' 
CS 



, aB 



■< TP77 



7 JA.2/d 



r 



< TP7.8 




2 JA.2 



7 JA.3/d 



L-< TP79 



e14c 
S374 



5 JA.3 



7 JA.4/d 



T_ 



< Tp80 



e14d 
S374 



6 JA.4 



Pll b 


4 


S74 
S' 
C 

R' i14d 


ClockMIR'a 


3 


Run/b 1 







TrmCS-A.OO'b 1 



TrmCS-AlSi'B 2 



TrrnCS-A.02'b 3 



TrmCS-A.03'b 4 



TrmCS-A.04'b 5 
TrmCS-A,05'b G 
TrmCS-A.OG'b if 



TrrnCS-A.07'b 1G 



TrmCS-A ; O0' b 
TrmCS-A!09'b" 



TrmCS-A.10'b 13 



TrmCS-A.11b 12 



CSln.12 



11 



WE CS-Low'b 

CsChipSel'c 



10 



TrmCS-A.OO'b 1 



TrmCS-A.OVb 
TrmCS-A.02'b 



TrmCS-A.03'b 4 



TrmCS-A.QI'b 



TrmCS-A.05'b~~G 
TrmCS-A.OG'b "i 7 



TrmCS-A.07'b 1G 



TrmCS-A.OG'b 15 



TrmCS-A.09'b 11 



TrmCS-A.IO'b 13 



TrmCS-A.11b 12 



CSIn.13 

WC-CS-lowT T 

CsChipSol'c 



J.1 




TO 



i2147 
AO 
A1 
A2 
A3 
A4 
A5 
AG 
A7 
AG 
A9 
A10 
A11 
DIN 
WE' 
CS' 



DO 



cB 



DO 



i2147 
AO 
A1 
A2 
A3 
A 4 
A5 
AG 
A7 
AO 
A9 
A10 
A11 
DIN 
WE" 
CS' 



b8 



7 JA.5/d B 



L-< TP81 




9 JA.5 



7 JA.6/d 13 



r 



< IP82 




12 JA.6 
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TrmCS-A.OO'a 
TrmCS-A.OJ'a 
TrmCS-A.Oi'a 



nm- 



M2.12 



PUa 




< ' ' ti0 CsChmSel'c 



TrmCS-A.OO'a 
TrmCS-A.OVa 



Trm(JS-A.02'a 
TrmCS-A.03'a 



TrmCS-A ; 04'a. 
TrmCS-A.OO'a 



TrmCSA.OC'a 



TrmCS-A.Q7'a 
TrmCS-A.OQ'a 



[jJ5> 



112,13 



PUa 




TrmCS-A, 11a 
CSnaia.33 T 



< ' ' 0D CsChipSol'c 



TrmCS-A.QCjli a 
TrmCS-A 



TrmCS-A.Q5'a 
TrmCS-A.06'a 




CSDala.34 



' - tpp.7 w ^ csili g h ' a 

<. I ro/ c&ChipSel'c 



TrmCS-A.OO'a 
TrmCS-A.OVa 



TrmCS-A.Q3'a 
TrmC'S-A.04'a 



Trm&S-A.Qlfa" 
TrmCS-A.06'a 



TtmCS-A.oTT 
TrmCS-A.OO'a 



TrmCS-A.Q9'a 
TrmCS-A.IO'a 




CSDaia.35 
<■ n 00 CsCliipfiePc 



TrmCS-A.03'a 


4 


TrmCS-A.04'a 


5 


TrmCS-A.05'a 


6 


TrmCS-A.06'3 


17 


TrmCS-A.07'a 


16 


TrmCS-A.OO'a 


15 


TrmCS-A.OQ'a 


a 


Yrmftfi-A.Wa 


i3 


TrmCS-A.11a 


12 


CSDala.32 


11 




10 



16 



15 



TrmCS-A.OQ'a 14" 



TrmCS-A.10'a 13 



12 



11 



fl£S 1 

YrmC5-A.6*'a 



TrmCS-A.03'a 4 



TrmCS-A.04'a 5 



17 



Trm^S-A.oFa" 16 
Trm£s -A"'.O0'a 15 
Yrm&S-A.69 l a~TT 
Yr mgS-A.^O'a 13 
TTrnTTs-TTTTa - T2 



11 







10 



TrmCS-A.02'a 3 



16 



15 



14 



13 



TrmCS-A.11a 12 



11 



i21 
AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
DIN 
WE' 
CS' 



47 



DO 



g7 



i21 
AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
DIN 
WE' 
CS' 



47 



DO 



(7 
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AO 
A1 
A2 
A3 
A 4 
A5 
A6 
A7 
A8 
A9 
A10 
A11 
DIN 
WE' 
CS' 



47 



DO 



e7 



DO 



12147 
AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AO 
A9 
A10 
A11 
DIN 
WE' 
CS' 



d7 



7 preRSEt-4 13 




7 RSEL.4/d 



58 




-< TP91 



7 ureRSEL.5|l1 



8 RSEL4and5/d 



S08 



59 




RSEL.5/d 



S241 



7 JA.O/d 



17 



L-< TP92 



S3 74 



16 JA.O 



7 JA.1/d 1 

•-< TP93 




19 JA.1 



Run' 



11 



r-.^- v, QTeslerRun' 1 q . 
^S24l| £N£Ll£ !- 
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Spare positions 



FPLAT 




20 VCC 



GND 



FPLAT 




20 VCC 



CS-A.00'3 


I 
2 


CS-A.01'3 


3 


CS-A.02'a 


A 


CS-A.03'a 


5 


CS-A.04'a 


G 


CS-A.05'a 


7 


C-S-A.06'a 





GND 


9 


GND 


10 



FPLAT 



P1 
P2 

P3 
P4 
P5 
P6 
P7 
P8 
P9 
P10 



alt 



P20 

P19 
P18 
P17 
P16 
P15 
P14 
P13 
P12 
P11 



20 



19 
IT 



TT 



16 



15 



14 



J 1 



l£i 



60 ohm series 

plus 220 ohm pullup 

16 pin network centered 
pin pattern 



in 



VCC 

TrmCS -A.OO'a 
tnnCS-A.Of'g; 
TrmC^A702 T a~ 



TrmCS 
TrmCS 



13 TrmCS 



A.03'a 



A.04'a 



A.05'a 



12 TrmCS-A.QG'a 



FPLAT 




20 VCC 



GND 




20 VCC 



CS-A.07'a 


2 


CS-A.08'a 


3 


CS-A.09'a 


4 


CS-A.IO'a 


5 


CS-A.OO'b 


G 


CS-A.OVb 


7 


CS-A.02'b 


G 


GND 


9 


GND 


10 



FPLAT 



P1 
P2 
P3 
P4 



P20 
P19 
P10 
P17 



P5 a9 P1G 



P6 
P7 
PO 
P9 
P10 



P15 
P14 
P13 
P12 
P11 



20 



19 



VCC 



10 TrmCS-A.07'a 



17 TrmCS-A.OD'a 



16 TrmCS-A.p9'& 



Id TrmCS-A.IO'a 



"14 TrmCS-A.OO'b 



13 TrmCS-A.OVb 



12 TrmCS-A.02'b 



FPLAT 




20 VCC 



CS-A.03'b 


} 


C£-A.04"b 


3 


cS-A.b^'b 


4 


CS-A.OG'b 


5 


CS-A.07'b 


6 


CS-A.OG'b 


7 


CS-A.OG'b 


D 


GND 


9 


GND 


10 



FPLAT 



P1 

P2 

P3 

P4 

P5 a7 

P6 

P7 

PO 

P9 

P10 



P20 
P19 
P18 
P17 
P16 
P15 
P14 
P13 
P12 
P11 



20 VCC 

19 VCC 



TO TrmCS-A.03'b 



T7 TrmCS-A.04'b 



16 TrmCS-A.OG'b 



"T5 TrmCS-A.OG'b 



14 TrmCS-A.07'b 



13 TrmCS A.OO'b 



12 "frmCS-AToQ'b 



V 



14ft- a ■ rt 
i 1 cvc oO 




WrileLowCS' 10 



BoolWriteLowCS' 9 




WE-CS-Low 

km 



W rilallighCS' 13 




11 WE-CS-Migh 



4 



121 



Prevents Glitches on Writ^etlin HCS f 
inadvertantly causing write strobe 

EarlyCyclel 




n 



TP96 



60 ohm series 

plus 220 ohm pul lup 



CS A. 11a 



CS-A.11b ' 
CS-A-10'b 



WCL'a 



WCL'b 



n 



TP97 



WF II 'a 

"weTFTT 



"cW 



FPLAT 



P1 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 
P10 



a1 



P20 
P19 
P18 
P17 
16 
5 
P14 
P13 
P12 
P11 



a 



20 V CC 

-1 9 VCC 



18 TrmCS-A.11a 



17 TrmCS-A.11b ... 
16 TrmCS-A.IO'b 



15 WE-CS-Low'a 



14 WE-CS-Low'b_ 

13 WE- C£-Hi gl)'a 

-12 W^-gS-Hiy iTT^ 
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Run/b 



Memlnel/d' 
nsnl.b/d 



TiSEL-.i/d' 



2 

IT 




S10 

ClockMIR'b 3 



Memlnst/d' 


PUa 13 . 

1 


l J 1.0/d J 


11 


h.iyd 


1? 



Forces F's off so WDT is not restarted 

TimeOul 17 



d S 'q 
65a 

C Q' 
R' 



152[- 



6 F1ok 



f14h 
??74 



16 10 



M4i 



19 



S74 



PUa 



M amjngt/d 




109 



49 



72 
172 

125 



InlPending 



"o7 



PCF.O 



SpareRranch 



QWO 



15 



14 



13 , 

gnd rrr 



JC.1 
JC~2~ 



10 



JA.7 



11 



"sTST 



DO 




D1 




D2 




D3 
04 
D5 


Y 
W 


D6 




07 





g4 



S4 
S2 

S1 



148 



BranchShill' 



I 



J-Te6iR86uU' 



F1.0/d' 


2 


F1.1/H 


13 


n.?/d 


1 







S10 



ClockMIR'b 3 



B reakpoint' 



S' 
O Q 

f5a 
C n , 



R' 



12 



M amlnsl/d ' 
nr>FI..O/d 



11 



n sFi. i 7d r 
ri~o7cT 



rrr7n 



F 1 .2 7d 2 

I — -ro'i NaxllnslOpTrp 1 



PUa 1 



6 EnabGrpA/B py^i 
S74 



Run/b 




10 



8 BPC-Ref 12 



S30 



ClockMIR'bM 



GroupB 


4 


M.6 


5 


F2.1 


■A 







8 F-R/WCS 



S' 
D Q 

f5b 

C Q. 
R' 



ForceBPCRefiir 



13 



BPC-Refill" 



LP 

S74 



GroupB 


5 


F2.6 


4 


F2.1 


2 


CSOp' 


1 


F1ok 


13 


F2ok' 


12 


F1.2' 


10 


iM.i 


9 




5 CSOp' 
L < TP98 

6 CSOp 



F2.1 
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■ECS 



Page 



10 



apc^oo 
"apcVoT 
a I'C'Sy" 
XpcToT 
M£_D_L 

APC"*""" 
Al 



.07 

AP?!.o'n" 

APGJO" 

Al'C.iT 



ilnolCti.0 



Run/a 



19 



22 



2 3 



g12 



i?71G 
AO 
A1 
A 2 
A3 
Al 
A5 
A6 
A7 
AB 
A 9 
A10 

VPP CS' 



QO 
Q1 
02 
03 
Q4 
Q5 
QG 
07 



PD' 




9 

IF 



13 



17 



csin.oo 

"fij_ ln".'5i" 
5ln. 02 



APC.00 
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Rev E to Rev F 



3/0/78 Brian Rosen 



1) The Clock Drivers on page 12 were moved from c1/c!1 loa1Q/b18 lo eliminate waveform distortions due to 
reflections a I the connector that caused false clocking on some boards. This necesilated moving the TPC-A 
multiplexor (page 1) from b18 to g17, and the Wake -up encoder S00 from a18 lo c06. The wake-up lines now have 
long stubs on Una board. The IliPri register was also moved up next lo the S00 encoder (from e01 to d06). 

7) The S30 at gC thai makes BPC-Ref (page 10) had Breakpoint' added to it. This prevents the BPC-Refill trap 

from occu ring when the sucessor of a break poin ted instruction points lo an instruction which has Nexllnsl or Nextop 
specified. 

3) The Irap location for Fault and BPC refill were reversed by changin the term on CS-A.1 1 from BPC-Refill' lo 

StarlFault' (S20 at a6 on page 9). Faults Irap to 1, BPC refill traps to 0. This lorces a nextinst/nexlop which both 
UPC refills and Faults to hit the fault handler ralher Hum the BCP handler. 

4) The EPROM sockerls were changed lo allow 271:6s or 2750s to be plugged in. This removes all dependancy on the + 12/5 

supplies for booting, and allows a 1k boot program. This change also aflecled the bit tested lo determine end of 
boot load (from APC.00 to APC. 05, thus alfecling TslAPC.OOon page 3 and page 1 1) 

5) A new Clock was added for the EOM board (ROS printer). This clock, EomClock, is a 35ns (nominal) squarewavo, with 

a clock driver. See page 1 2. 

6) Final testability changes wore made, they include: a) A new signal, TesterDisable which i8 an independent pullup resislor 

on a new plat at e2 (page 11). This signal enables the S241 on page 3 which allows tester control of TslAPC.05, Friable 
HootProm, EnabClA. b)another new signal, also an independent pullup (page 1 1) which allows tester lo lotce CSOp to set. 
<:) an S51 at b1 now lets the tester (urn olf the oscillator with a now signai-ExlClockEnab'. This signal is pulled up on the 
a3 plal instead of ExtClock'. c)lhe clock generator Hip Hops can be initialized by the InilClk' signal, which is pulled up 
on the e2 plat. 
/) a minor improvement was achieved by eliminating the S32 at d6. Only one seclion was used (SRDala, page 10) and 
an unused S32 seclion was available in the e1 6 S3 2. d6 is now emply 
Rev F to Rev G '1/17/78 Brian Rosen 

1) The chip enables lor the TPC rams (control sections on pages 1 and 2) were run through an S241 controlled by 

DisableTester to allow tester control of APC inputs 

2) The Run/a signal was run through another tester controlled S241 gate lo allow tester control of the EPROMs(page 11) 

3) The select input of (he data in mux for bits 32:35 of Ihe control store (page 8) was modified to run Ihrough 

another S24 1 gate lo allow tester control of the data input to these 4 RA Ms. 

4) A new pull down resistor was added to Ihe e2 plat (page 1 1) creating the signal TesterPullDown. This is Ihe control 

input lo the tester S241 (page 3) 

5) The signal ChipSalect' (an input to all 2147 RAM chips, pages 4:8) was broken up into 3 separate nets, eachj fed from 

an S410 gate at i'B (page 3, nets CsChipSel'a, CsClnpSerb, and CsChipSel'c) 

6) An adder, S283 was added between CIA and Ihe TPC ram inputs (page 1) to make Ihe return address CIA + 1 (carries 

propogale thrriug 4 bits only). New chip is at d . 

/)The clock term forCTD (page 13) needed to have Memln6l' as an input. Added a new gate (e15a) lo make lliis term. 
Rev G to Rev II 9/0/78 Brian Rosen 

1) The Abort' term on Clock TPC- A' (g15.1 1) page 2 is erroneous, it was removed. 

2) The Cyclel term on RunningT2 came very late for some qualifier terms. II was changed to CycleOFeed' thus culling 

two gate delays 

3) The Complement ol the actual BranchBurp signal is needed for new clock driver scheme (see nole 4 below). Added 

an invertor to BranchBurp using a4.3 and a4.4 creating BranchBurp'. The signal from b6.3 (page 0) had il name 
changed to BBurp' 

4) Clock Brivers (page 12) were changed from S32s to S37s. This changed all inpuls on a10, b18 and c5. 

5) CycloOFeed' is loo late. The S37 that created this signal (page 12) was deleted. CycleOFeed' now come from a5.B 

tide a I fee led the name of the signal at b3.5 (was EarlyCyclel, now CycloOFeed') 

This EarlyCycleO is also used on a10(page 9) and i2/g2 (page 13). The next revision (I) will remove some of these loads 

lor now, they are all CycloOFeed' 

Rev H lo Rev I - 11/10/78, C. Thacker 

1) The register ByleCode is added (f2,d1,e1, pg13), This register holds AI.UA[6:13]' for one cycle following Nextlnsl, so Dial 
the bylecocle can be written into TPC by the subsequent RETURN. This allows task switches betwoon bylecodes. 

2) The signalSRDala (buffered 112.15) has been deleted. This requires a backplane change (pg 4,5,10). 

3) The branch logic on pg 10 is changed to add IntPending (in place of Disp999), QWO, and a SpareBranch. 

4) The signal NxllnNoTsk' is generated in c6a (pg2). This signal is true if a task switch will NOToccur in Ihe RETURN following a 
Nextlnsl. This signal determines the source of APC data during Nexllnsl. 

5) The 6ignal NxtlnslRTN' i6 generated in i17c (pg2). This signal will be asserted by all RETURNS following Nexllnsts, and will 
cause ByleCode t 1 ralher than CIA + 1 to be written into TPC. 

6) The function decoder on pg 10 is changed to bring out SpareF', and rename BispCnl' and BispClr' lo be IncMPanel' and ClrMPanel' 
/) The generation of RUN(pg1 1) is diflerent. The feed signal from d4.6 is latched, RUM is generated on platform e2. 

(NOTE: e2 is changed to 1 Gpins). PwrBool' is generated in e16d. 

H) CSOP (pglO) is clocked by clockT2' (used to be called ClkFaull', pg 12). 

<J) EarlyCyclel (pg 1 2) was added to reduce loading on CycleOFeed'. 

10) Clk1 is brought to the backplane (E1 2 -> E1 12) so that a delay can be inserted lo reduce the width of RamClock. 

1 1) a5. 13 (pg 12) is connected to InilClk' rather I han to PUa. 

12) Stack overflow logic is added on pg 13. 

13) New Inst (used lo be an F) is generated on pg1 4. 

14) Added TimeOut branch condition (pg10) and brought R-ParErr andCS-ParErr to the edge connector (pg 13). 

Changes (o revision Ga (2/18/79 - CT) 

1) Changed all plats lo 20 pins on logic diagrams to cause ROUTE to do no trace cuts. 

2) Added synchronizer on TimeOut (pg 10) 

3) Changed DOOfP to E53, ClrMPanel' lo E55 (pg 10). 

4) Added spare IC's in positions (1, g1 , hi , i1 , h6. 

Rev Ga to rev Gb (3/8/79 - CT) 

1) Added g3b, die on pg 14. This change keeps Newlnst from occurring when the first microinstruction of a bylecocle is aborted. 
Rev Gb lo rev Gc (7/1 7/80 - CT) Eliminated signal PwrBool', changed RFB register clocking (pg 11). 
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Changes from Rev E to Rev F: 

1) Added the signal Disablt»h2 (pg 20,12) for lest 

2) He moved IPVParityError 1 from I lie lerm I ha I forms Abort' (gale at a15 now free, inverter at e1 a moved). 

Note: This changa deletes IC a15. 

Changes from RevF to RevG: 

1) b1 1 . 1 5 (pg 1) «- Gen X, not Gen X' (this was wrong in .nl file, ok on dwg.) 

■J) Iv13.0 «-CrctSyn4, h 1 3 . 1 1 «- CrctSynB (pg. 3) 

Changes from RevG to Revlf: 

1) (pg 13) Change d.13 from RamClock to EdgeClocka 

2) (pg 13,15) Clianged i9 from S74 to S175. Relocated i9's functions to i 1 0. Added MOBounds as R.05 during R* Pipe operation. 
3)(pg 16) Deleted S04 at a10e. Replaced with S00 a15a, and added MClSlarlMC2' as input toMCIAclive. 

4) AddodMC2PS12' by replacing f3 (S74) with S175(pg 19). MC1PS12' is used instead of PStore12' at a1.13(pg20). 

Changes from Revll to Revl (5/9/78) 

1)(pg 20) h3.9 was MC2lloldllSNE0, is now MC2StartXporl' alter passing through the 8T09 at h9b(used as a driver). 

2) Renamed 6ignal MC2TeslSNE0 to MC2lloldllSNE0 (essentially, these two signals have been coalesced into one). 

3) Added test points. 

4) Added comments on Vee bypass and -10V supply changes to D0memplalforms.6il 

Changes from Revl to Rev J (8/1 2/78 -C.Thacker) 
1i Renamed signal TP055 GateALUParity, and connected it to E079 (pg 10) 

2) Latched signal StorAccessType in S374 at h4f (pg 15) 

3) Removed MC2XferWord and MClXferWord from a5.11 and a5.12. Connected a5.1 1 anda5.12 to a5.13 (pg 16). Note 
Ifiac signal MC1 XferWord is no longer used on this card, so E006 is free. 

4) Removed -10V supply components on DOmemplalforms.sil 

Clianges from Rev J to rev K (10/8/78 - C. Thacker) 

1) Changed h7.12 from MC1 WriteMem to MC1 WrileMemSlow (pg13). This 6ignal is generated at platform a16 (pg12). 

2) Changed platform a16 to 20pins to make room for MC1 WrileMemSlow (pg1 2). 

3) Added capacitors on SloMapRAS' and SloMapWrile' (platlorm c5, page 1 2). 
A) Changed a9.12 from MCITask.3 to MCINoxi.4 (pg15). 

5) Changed i 7. 1 from PUb to Refeiencod (pg15). This requires changing PROM i7 to revision E. 
Changes from Rev K to rev L (1 1 / 1 /76 C. Thacker) 

1) Signal clkOutputReg is now clkOulpulReg' by removing S37 at h6a (now free) page 13. 
7) hlO.1 (pg15) was QisabPeblO, is now GND. Also removed DisableblO from SPLAT i1 (pg 12). 
There are no prom clianges in this revision. 
Changes from Rev L to rev M (12/9/78 - C. Thacker) 

1) Changed platforms c5 and i1 - removed capacitors and changed values. 

2) Clianged the generation of clkOutputReg' (pg 13). This signal is now one cycle wide, rather than being a qualified FdgeClock. 

3) Tlio input to M5g (pg 1 3) is PreRovAd', not CnRowAd'. This board requires an ALU board ol rev M for proper operation. 
There are no prom clianges in this revision. 

Note: Rev M = Rev Ga 

Changes from rev Ga to rev Gb (7/10/80 - CPT). 

1) Added 10 FICAPS for MK4116 chips (VDD and VEE) 

2) Added glitch suppression capacitor adjacent to Ii7 (on MC1 WriteMem Slow - 100pf). 

3) Changed interlock logic on page 18. 



Current PROM Revisions: 

a4, e3, n2, b3, b4, c2, c3, d2, d3, e3 (MC1 Sequencer); 

g3, y1, 1)1, h2, i2 (MC2 Sequencer): D 

i/(FaulO: E 

bl 1 (Ftvpe, Pipe): D 

f14 (Single /Double errors)D 
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1) Added signal GateALUParity and inverter to receive it (Pg 1). 

2) Deleted signal MC2EnableRP' (Pg 1). 



Changes for rev F to rev G (1 0/1 7/78 - C. Thacker) 

1) Reduced number of outbound RS232 lines to 4. Looped RS232 data back on R. 14. Added 
SetTime as bit 1 1 in the output register (goes to E48). Added IntPending as bit 10 of the register. 
All changes on pg 15. ' 

2) Terminated Pl.O - PI.4. Used R bus drivers PI. 5-7 for voltage monitors. 

3) Added a11e, b6d, b6c, e6f on pg 3 to cause IntPending to dispatch toOpcodeOon Interrupt. 

4) Added test pullups and pulldowns. 

5) Added +5 monitor at a3 (pg 15) to control RUN. 

Changes for rev G to rev H (1 /4/79 ■ C. Thacker) 

1) Brougnt signal InstReadingR to E018(pg2). 

2) h17 pin 7 was Newlnst', is now SpareF2, connected to E105 

3) Newlnst' Is now connected to E005 rather than to hi 7.7. 

Note: Control boards with revision <l must have E005 jumpered to E105 on the backplane. 

4) Removed the time-to-task counter (a9) and freed inverter a1 2d (pg8). 

5) Terminated PD.0-7 with splat (R-pack) at b2 

8) Added InterfacePower signal (short-circuit protected + 12V) to Printer Interface connector 

Changes for rev H to rev I (1/18/79 - C.T) 

1) Changed layout - gl Is S241, not 75188 

2) Modified platforms b1, a3. 
3)(pgDb17.1 IsGND, notPDTf. 
4) (pg 1 0) b1 .9 is VCC, not GND 

5)(pg 10) Added S241 driver for PD.O-PD. 7. (note - early etch boards will NOT have this char 

6)(pg 12) 16.14 is PDTe.not LoadAdd 
7) (pg 1 3) 14.1 is PDTf, not GND 
Changes for rev I to rev J (1 /31 /79 - CT) 

1) Changed E18 from InstReadingR to InstReadingStack (pg2). Corrects a bug in overflow checking 



Note: Revision J = Revision Ga 
Changes lor revision Ga to revision Gb (10/14/79 by CT). Fixes interval timer inaccuracy. 

Note: This change comes In two flavors: Revision Ga multiwire boards have 2 extra IC's mounted In 6pare positions b3 
(93427) and b4(74S10). In the Multiwire Gb version, the S10 is in position b4, but the 93427 replaces the S85 in 
position 19. The logic diagrams show the revision Gb multiwire version of the change. To modify a revision Ga multiwire 
board, proceed as follows: 

In the steps below, pin numbers are those of the chips, not those of the 20 pin sockets used to hold the chips. Chip 
b4 is mounted with pin 7 in pin 10 of the 20 pin pattern, b3 is mounted with pin 8 in pin 10 of the 20 pin pattern. 
All wiring is to be done on the back (non-component) side of the board. 

1) Add an S10 in position b4 and wire b4.14 to pin 20 of the pattern (Vcc). 

2) Add a 93427 (programmed) in position b3, and wire b3.16 to pin 20 of the pattern (Vcc). 

3) Lift pins b5.1, b5.2, and b5.3. 

4) Remove chip i9 and Jumper i9.6 to i9.8 12) add b3.4 to 16.19 

5) Add b5.1 to b4.1 13) add b3.3 to e2.13 

6) add b5.2 to b4.2 14) add b3.2 to e2.14 

7) add b5. 3 to b4.12 15)addb3.1 toe2.17 
8)addb3.14tob3.13to b3.8 16) add b3.15 to e2.18 
9)addb3.5tof6.12 

10) add b3.6tof6.15 
1l)addb3.7 tof6.16 
Changes for revision Gb to Gc (7/1 7/80 - CPT) 

1) e18.5 +- gnd (pg. 2) This causes memory reference Instructions to Interlock when referencing base registers 



17) add b3.9to b4.13 
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Notes: 

1) Mounting holes .1 88 dia, 6 places 

2) 7-eegment displays are Monsanto MAN6640. Package is 18 pins, 2 rows on .6 centers. Pin 1 is as shown. 

3) START and OFF are C&K 8221 Momentary contact buttons with .465 square button. 

4) J1 , J2, and J3 in the schematic are not connectors, but are closely spaced groups of holes suitable for connecting 

discrete wires. 

5) The TMS 1000C is a 28-pin DIP. Pin-to -pin spacing is .100, row to row spacing is .600. 

6) The NiCad battery will be attached to the board with two cable clamps secured to the mounting screws. 

7) Pin 1 of these LED's Is the side containing the marking "MAN6640". 

8) Note that switches must be oriented with "C" and "NC" as shown. 
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Originally released as rev Ga. 

Changes for revision Ga to Gb (4-27-79 CT) 

1) Changed IC2 from S38 to N38 

2) Changed C8 from 100 pf to 200pf 

3) Changed R2 from 470 ohms to 47 ohms (initial loading chart was incorrect). 

4) Removed components C1 3, C14, and R39 

Changes for revision Gb to Gc (6-1 1 -79 CT) 

1) Added .01uf cap and 1k resistorin series with PnlBoot. This Is the line that boots the machlne;1his 
change causes the boot signal to be a negative-going pulse at the end of the ~700ms time delay that 
starts when the boot button is released. 

2) Added NPN emitter follower to signal TimeOut to assist the feeble CMOS output of the TMS1000C. 
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BanklDou 



J4 



v41b 
MK16-3 



14Bank2Dou 



BanklDou 



,00 3 



,01 6' 



,01 



.02 11 
.62 M. 



,03 14 



,03 13 



04 



^4 



,05 6 



,05 



,06 11 
SB - T7 



,07 14 



.07 13 



08 



■08 



09 



09 



.10 11 



10 12 



.11 14 



11 13 



12 



12 4 



13 



13 



14 11 



.14 12 



15 14 



.15 13 



rsT75~ 

v79f 
CK CL' 



rsi75~ 

v83f 
CK CL' 



BlockSelOa 1 

clkOulputRegb 9 



25S09 
D Q 



25S09 
D Q 

B v10c 



25S09 
D Q 

B v10d 



25S09 
D Q 

B v10e 



25S09 
D ,Q 

B v14b 



25S09 
D Q 

v14c 



25S09 
D Q 

B v14d 



25S09 
D Q 

vl4e 



25S09 
D Q 

B v18b 



25S09 
D Q 

B v18c 



25S09 
D Q 

B v18d 



25S09 
D Q 

B v18e 



25S09 
D Q 

B v22b 



25S09 
D Q 

B v22c 



25S09 
D Q 

B v22d 



25S09 
D Q 

B v22e 



SB v10( 

CK 

25S09 



2 OddDblW.OO 



7 OcldDbW.01 



10 QddDblW.Q2 



15 OddDblW.03 



2 OddDblW.04 



7 OddDblW.05 



10 OddDblW.06 



15 OddDblW.07 



2 OddDblW.08 



7 OddDblW.09 



10 OddDblW.10 



15 OddPblW.11 



2 QddPblW.12 



7 OddDblW.13 



10 OddDblW.14 



15 OddDblW.15 



Bits 0-3 
EC 0-3 



typ of 4 



Loads on 4th word of transport <;«« n o no 
Clocked same time as last Data Word bee paye 



25S0^ts_32-^ n ^ 
14 for others' 



Bit Locations 

00 01 10 
BlnckOB lock Bloc 



Bankt BankC 



Bank, 



Bankl 



Bank; 



cm- 



StorEcOut.4" 



nny 



StorEcOut.5' 



31> 



StorEcOut.6' 



12 



StorEcOut.7' 



13 



LS175 
D Q 

w2b Q ' 



LS175 
D Q 

w2c Q ' 



7 2 



LS175 

I 

w2d 



D S.jf 



LS175 
D Q 

w2e Q " 



2 2 



v42b 
UK16-3 



14 Bank2EcOut.O' 3 



BanklEcOut.O' 4 



10 2 



v64b 
MK16-3 



14 Bank2EcOut-1' 6 
BanklEcOut.V 5 



v65b 
MK16-? 



14 Bank2 EcOut.2'11 
aankl^c6ur7T2~ 



15 2 



.-J 4 



v43b 
MK16-3 



14 Bank2EcOut.3'14 



Bank1Ec0ut.3'13 



25S09 
D Q 

Bv23b 



25S09 
D Q 

Bv23c 



25S09 
D Q 

Bv23d 



25S09 
D Q 

Bv23e 



2 EcData.4' 2 




v92 



7 EcData.5' 4 




v92 



10EcDala.6' 12 




-v92e 



15EcData.7' 10 




v92 



3 SlorEcln.4 
8T96 

5 StorEcln.5 
11 SlorEcln.6 i 
9 StorEcln.7 



Tog] 

rrm 



for Enable see 
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Blocks 1&2 bits 32-47 



Clock 11 



LoadW'10 



Load!) 9 



bStorOut.QQ 5 



bStorOui.01 4 



bStorOut.02 12 



bStorOut.03 13 



bStorOut.04 5 



bStorOut.05 4 



bSlorOut.06 12 



bStorOut.07 13 



bStorQut.08 5 



bStorOut.09 4 



bStorOut.10 12 



bStorOut.11 13 



bStorOut.12 5 



bStorOut.13 4 



bStorOut.14 12 



bSiorOut.15 13 



LS175 
D Q 

v69c Q ' 



7 2 



LS175 
D Q 

v69b Q ' 



LS175 
D Q 

v69d Q ' 



1 



LS175 
D Q 

v69e Q ' 



LS175 
D Q 

v73c Q ' 



U 4 
7 2 



LS175 
D Q 

v73b Q ' 



2 2 



LS175 
D Q 

v73d Q ' 



LS175 
D Q 

v73e Q ' 



U 1 

15 2 



LS175 
Q 

v77c Q ' 



LS175 
D Q 

v77b Q ' 



LS175 
D Q 

v77d Q ' 



LS175 
D Q 

v77e Q ' 



LS175 
D Q 

v81c Q ' 



LS175 



D Q -j 

v81b Q ' 



LS175 
D Q 

v81d Q ' 



LS175 
D Q 

v81e Q ' 



v26b 
MK16-3 



14Bank2Dpu 
BanklDou 



2 2 



v48b 
MK16-3 



14Bank2Dou 



BanklDou 



# 



v49b 
MK16-3 



14Bank2Dou 
BanklDou 



15 2 



v27b 
MK16-3 



14Bank2Dou 



BanklDou 



v30b 
MK16-3 



14Bank2Dou 



BanklDou 



v52b 
MK16-3 



14Bank2Dou 



BanklDou 



10 2 



v53b 
MK16-3 



14Bank2Dpu 



BanklDou 



-U 4 

7 2 



v31b 
MK16-3 



14Bank2Dou 



BanklDou 



2 2 



v34b 
MK16-3 



14Bank2Dou 



BanklDou 



10 2 



v56b 
MK16-3 



14Bank2Dou 



BanklDou 



U 1 

15 2 



v57b 
MK16-3 



14Bank2Dou 



BanklDou 



•IhJ 4 

7 2 



v35b 
MIK16-3 



14Bank2Dou 



BanklDou 



2 2 



v38b 
MK16-3 



14Bank2Dou 



BanklDou 



v60b 
MK16-3 



14Bank2Dou 
BanklDou 



10 2 



15 2 



v61b 
MK16-3 



14Bank2Dou 



BanklDou 



jr 



v39b 
^!K16-3 



14Bank2Dou 
BanklDou 



.16 



17 6 



17 



.18 11 

T8~T5" 



.19 14 



.19 13 



20 2. 



20_ 



.21 6 



.21 



22 11 



22 12 



23 14 



.23 13 



.24 3 



.24 



25 6 



25 



26 11 



■ 26 12 



27 14 



27 13 



.28 



28 



■ 29 6 



.30 11 



?9 12 



.31 14 

TTTT 



25S09 
D Q 

B v8b 



25S09 
D Q 

B v8c 



25S09 
D Q 

B v8d 



25S09 
D Q 

B v8e 



25S09 
D Q 

B v12b 



25S09 
D Q 

B v12c 



25S09 
D Q 

B v12d 



25S09 
D Q 

B v12e 



25S09 
D Q 

B v16b 



25S09 
D Q 

B v16c 



25S09 
D Q 



25S09 
P Q 
B vl6e 



25S09 
D Q 

B v2Qb 



25S09 
D Q 

B v20c 



25S09 
D Q 

B v20d • 



25S09 
D Q 

B v20e 



2 QddDblW.16 



7 OddDblW.17 



10 QddDblW.18 



15 OddDblW.19 



2 QddDblW.2Q 



7 OddDblW.21 



10 OddDblW.22 



15 OddDblW.23 



2 QddDblW.24 



7 OddPblW.25 



10 OddDblW.26 



15 OddOblW.27 



2 OddPblW.28 



7 OddPblW.29 



10 OddPblW.30 



15 OddDblW.31 



Bits 0-3 
EC 0-3 





LS175 
v69f 
CK CL' 




LS175 
v73f 
CK CL' 


LS175 
v77f 
CK CL' 




LS175 
v81f 
CK CL' 


L 8LoadW2 


9 


1 






•I 1 


9 


1 






9 


1 




S10 


PUP3 













BlockSelOa 1 

clkOuinutRegb 9 



25S09 



Bit Locations 

00 01 10 
BlockOBl Qfi kBlQC 



Bank( 



EC t 4-7 2 ~R^ nk ' Bank2 



BankC 



Bankl 



Bank^ 
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EvnDblW.16 



EvnPblW.OO 
QddPblW.16" 



QddPblW.QO 



IEvnDblW.17 



6dd5blW.i? 



OddDblW.01 



EvnPblW.18 



EvnDblW.02 
6ddDblW.18 



6ddPblW.02 



EvnDblW.19 



EvnDblW.03 
'6ddDblW.19 
6ddOblW.03 



11 




10 



11 



12 



13 






9 StorOln.OO 



184 



7 StorPin.01 



188 



9 StorPin.02 



1751 



7 StorOin.03 



EvnDblW.24 



EvnPblW.08 



QddPblW.24 
OddPblW.08~ 



EvnPblW.2{ 
EvnbblW.OC 



6ddbblw\25 
oddDblW.6§ 



EvnOblW.26 


10 


EvnDblW.10 


11 


OddDblW.26 


12 


OddDblW.10 


13 


EvnPblW.27 


6 


EvnDblW.11 


5 


OddDblW.27 


4 


6ddDblW.-H 


3 





9StorDin.OB 



149 



7 SlorDln.09 



49 



9StorPin.1Q p,^ 



7 StorPin.11 



39J 



EvnPblW.20 



E'vnPblW.04 



6ddPblW.20~ 
OddDblW.04 



10 



TT 



12 



13 




9 SlorDin.04 p^ 



EvnPblW.28 


10 


EvnbblW.ii 


11 


OddDblW.28 


12 


OddDblW.12 


13 




9StorDin.12 p^ 



EvnOblW.21 



EvnPblW.05 



0ddPblW.2l" 
QddDblW.05 




7 StorDin.05 



168 



EvnOblW.29 



EvnPblW.13 
OddPblW.29 



OddDblW.13 




7 StorDln.13 



133 



EvnPblW.22 



EvnDblW.06 

oTIdPTTvTIT 



6ddDblW.06 



TS 




9 StorPin.06 



155 



EvnPblW.30 

EvnPblW.U 

flddbblW.36 



6ddPblW.-l4 




9 StorPin.14 



EvnPblW.23 






[1,5} 



EvnDblW.31 


6 


EvnPblW.15 


5 


OddDblW.31 


4 


OddPblW.15 


3 





7 StorPin.15 | 21 
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SB3 



BlockSelO 4 



L_36 



Shown for completness only 
Not used on 9Bk storage card 

SRTn 



BlockSell 5 




,33k) 6 BlQCkSelQ1 , 2 



S32 



RAS' 4 



|-j3g | SROull Jum P er for I/0 Boards 




88a*>>2 clkQutputRega 

BT96 



186 



BlockSelO 12 



^>^ 



BlockSel2 13 




.33J) 11 BlockSel02 



S32 



[We ] c^P"^' U [ ^yy^l 
L^8T96 

—2- w la^O- 3 — 
,^8T96 



clkQutputRegb 



20L§X£l2ikl 



C'P9> 



BlockSell 9; 



BlockSel2 10 



SXLoadW 



LoadW 




8 BlockSel12 



S32 



10 ^Vl 11 /\JJ 
— - wlepO ' w1<O0-— • 

,^8T96 L^bT88 



HLoadW 



u23ap 




u1a 



C 3 - ! u45d""l PLAT 
i- T^Tl ^ BankORAS'a . 

17 2" ' 

14 r — 



S37 27 ohm 

14 ' )45o I PLAT 
31 4 r ^ | 1 ^ BankORAS'b 

S37 27 ohm 
5 



u85a]o 



3 
S37 






U45t I PLAT 

13 BanklRAS'a 

6 Trs " 



86e 



27 ohm 






u63at> 
y i 



3 
S37 



t— S- | u45i"1 PLAT 




13 BanklRAS'b 

27 ohm 

14 ' v68o |PLAT 



I 4 j 



v25e 



13 Bank2RAS*a 



S37 27 ohm 



sr16 




^ v68d IPLAT 



.3 
S37 



■Lin 



, 13 Bank2RAS'b 
AT^Jj^ 



LoadD 



CiM} 



;ri SXLoadD' 




w1c 



8T96 



wTfoo-fi-J 

,^8196 



5 LoadD' 



LU} 



CAS' 2 






8T96v86a 



BlkSelO' 



[jjjj SelCard 12 



Qfi} 



SBO 



[TT>££i. 



:n SB2 



CIEQ 



j-y^ PwrReset' 



clkOulputRega 



13 



HBIockSelO 3 



SOB 




BlockSel02 



11 




v95 



10 BlkSelOa 





6 9 



04 



S04 



vg^oJ BikMLa 

S04 




BlockSeH2 



3BlockSel2 1 



SOS 




^""504 



2 BlkSel2a 



BlockSelOl 101 "X 

, u23cp 

j uic p 

"L/i 



8 
S37 



10 




8 
S37 

8 



C3- I U45I 
S-E24I 
7 2 

Lars 



27 ohm 

bHPLAT 



9 BankOCAS'a 



27 ohm 



U45e JPLAT 
1 9 



BankOCAS'b 



'sr16 



27 ohm 

u45j I PLAT 

8 n?86 



9 BanklCAS'a 




S37 27 ohm 
6 ' 45g I plat 



8 
S37 






9 BanklCAS'b 

s"7TS 



10 



v24ct> 



27 ohm 

1 — *- l v6Be | PLAT 

I 8 I ,,„ g! I 9 Bank2 CAS'a 



-CplKTe- 



S37 




27 ohm 

C3- j v68b~| PLAT 



v47i 



9 Bank2CAS'b 



BlockSelOl 



S' 
D Q 

v87a 

C Q- 



u200 



( ^ X 8T96 
6 LCardSel'a 



S74 



PUP 



10 



12 



clkOulpuiRegb 11 



D Q 
v87b 

C 



Q' 



13 



8 LCardSel'b 



84 



Write' 14 ^ ^ 13 

_ iX ^T96v86f 



15 



15 



EN' 8T96 

EN' _ 
w 5fl 



EN' 8T96 



BlockSelQ2 



S74 



BlockSel12 



PUP 



U23b\> 
u1b p 
u85b\> 



S37 27 ohm 

2 



sr16 



1 Z | u45c"l PLAT 

Lit 



^^^-[ 10 BankOWrl.e'a 
1—-- J6r16 

S37 27 ohm 



S37 



■— !2- \ u45n | PLAT 

Lz-nn 



PLAT 
BankOWrlte'b 



27 ohm 



45k I PLAT 
^ 1 7 | uB6h I 10 BanklWrite'a 
^7^ Jsr16 

S37 27 ohm 



U63b\> 



6 
S37 



C— j u45h 
7 -A u64h 



45h | PLAT 

10 BanklWrile'b 



'sr16 




»srT6 



Bank2Write'a 




27 ohm 

i-lS- TveBn I PLAT 

^Li- n^iri -iP- 

S37 27 ohm 

~~ l voce i rLM 1 
6 I 7 | ,„, 1 10 Bank2Wrlle' b 

S37 



r-2- j v68c [ PLAT 
7 | „.,, | 10 Ban 

1 — l v47h fcrg — 



27 ohm 
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87 



CASA' 



BlockSeM 




v86 



7 CASA 10 



8T96 



BiockSelO 



185 



StorAO 




v85c 



S00 




v85b 



SOO 



12 




v86 



11 



8T96 



12 



T7>24d>lJ 5 ^^-1 12 B ? nk2A0a 

■Ho A„ 27 ohrri^ 7 ^ 



13 



12 




11 



S37 27 0hm 



5j — TTT, — I 12 BgnkQAQa 
V u24f rgTTB — f v 



13 




11 



u2f 



S37 27 0hm 



I 12 BankOAOb 

isTTe 



12 



12 



13 




S37 

11 



v47f 



S37 27 0hm 



| 12 Bank2AOb 
'srie 



12 



^iTTr^™^^ 



12 



13 




11 



S37 



27 ohm 



U64f 



12 BanklAOb 



'sr16 
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11 



103 



StorA114 



w6f 



1: 





11 



U 2^pJ£L!L r^Th-l 7 *? n ff A1 9 
S04 33 ohm 
1 




u44 



u43h 



7 BankOAlb 
sr16r 



S04 33 ohm 



11 



^-^ ^83^ 



11 



7 Bank1A1a 



sr16r 



v6<T^X> 
.-""so 4 



S04 33 ohm 

10101 -., I 7 Bank1A1b 






v5h 



8r16r 



S04 33 ohm 



11 



33 ohm 



11 



1010] 



v66h 



7 Bank2A1b 



sr16r 



S04 33 ohm 



8T96 



J3 



StorA310 



•^8T96 



_LL 




_L1 



u^2EP- ^-^Ti H ^ankj^a 



S04 33 ohm 




u ^boJi^- r^in 4B ff9 A?t? 



S04 33 ohm 



13 



"938 



4Bank1A3b 
sr16r 




S04 33 ohm 



v6f 



1213 



.v£e_ 



4Bank1 A3a 



sr16r 



S04 33 ohm 



_Li 



7>k^ 1 213 I — Ta 1 4Bank2A3a 

V45P0 H v44e 1 6 ? M6r ** 

S04 33 ohm 



-^7>I2L1] 

U^'^ S04 /! 



v66e 



4Bank2A3b 
sr16r 



S04 33 ohm 



CO 



StorA912 ^^p^Jl 
L^8T96 




S04 33 ohm 
-^804 33 ohm 



u84$X> 
'"'S04 

v6cT>> 
^^S04 



8 9 



"" 7T — I 8Bank1A5a 
^93' I sr i6r 



S04 33 ohm 

8 9| .,,., I 8Bank1A5b 



v5i 



sr16r 



S04 33 ohm 



-^504 33 ohm 

^.8 BrrSZ; 1 8Bank2A5JL 



v66i 



sr16r 



S04 33 ohm 



— u22jjD 

U^RD4 



fibs') 



SlorA24 




w6b, 
8T96 



U22SP 4 12 1 U21f 



5 BankOA2a 



sr16r 



S04 33 ohm 



u44ti)0 4 12 | u43f 
•"**S04 



5 BankOA2b 



sr16r 



S04 33 ohm 



33 ohm 




i 5 Bankl 
' sr16r 



A2b 



S04 33 ohm 



v45^> 
■"•"S04 

v67j5l> 



4 12 



v44f 



5 Bank2A2a 

sr16r 



S04 33 ohm 



4 12 



J££L 



5 Bank2A2b 



sr16r 



S04 33 ohm 



106 



StorA4 2 



„.j6 



fe 6 11 I u21g 



6Bank0A4a 1 



er16r 



S04 33 ohm 



^^S04 



6BankOA4b 



sr16r 



so4 33 ohm 



^so4 33 ohm 
11 




. v6c 



S04 33 ohm 



7^ 1 6Bank1A4b 

222 1 £7l6r 




v45 



6 11 



v44g 



6Bank2A4a 



sr16r 



S04 33 ohm 



L^S04 ? 



v66g 



6Bank2A4b 



sr16r 



S04 33 ohm 



StorA6 6 



~. j6 



L^S04 .1 



2 1 4 | i 3BankOA6 a 



6r16r 



S04 33 ohm 



^-S-^^^^al 



3BankOA6b 



sr16r 



S04 33 ohm 



^N*^ 2 141 — , | 3Bank1A6d 

uB4aX3 ■ I u83d I or1 Q r 

S04 33 ohm 

,>> ~ 2 14 | — — 1 3Bank1A6b 

v6a^D L£d 1 * 6 v r16r vv 

S04 33 ohm 






\ v44d 



3Bank2A6a 



sr16r 



v67^X> 
«^S04 



S04 33 ohm 



v67£P 2 14 | v66d 



3Bank2A6b 



6r16r 



so4 33 ohm 
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BankOAOa 5 



BankOAIa 7 
BankOA2a 6 
BankOA3a 12 



BankQA4a 11 
BankQASa 10 
Bank6A6aTT 



AC) 
A1 

A 2 
A3 
A4 
A5 
A6 



MK16-3 



u25c 



RAS'CAS' WE 



BankORAS'a 
BankOCAS'a 



15 



BankQWrile'a 



BankOAOa 5 



BankOAIa 7 
Bank0A2a 6 



BankOA3a 12 



Bank0A4a 11 



BankOA5a 10 



AO 
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Revision Ga generated from SDD revision N on 4/12/79 by CT. 

1) Renamed DOEn23.sil lo D0En17.sil 

2) Added s Ian darcl files for platforms. 

The following were done to eliminate ROUTE trace cuts: 

3) Added VCC lo clock plat at b7 (p14). 

4) moved 470 ohm resistor irom plal e6(1-20) to h6 (7-14), and added VCC toe6(p15). 

5) Coalesced ail sections of plal g5 (pg 15, 16, 17) to pg17. 

6) Added VCC & GND to plat e5(pg15). 

7) Added GND lo platg4, VCC to h4,i4,g2,f2 (p16). 

8)MovedTL497C up one position in pattern e2, added VCC & GND (pg 16). 
9) Added VCC, GND to plats c6, g5 (pg 17). 
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* Testability control to bo added for etch module 

- Device Write Data; Parity Check ! F/7e '.Designer \Rev\Datr 

Data Timiag_G.en.e„r.ato.r | RDC10.ff . il I J ^Ca jrieron | Gt|lO 
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12 15 



5 CRCData 



13 13 



S241 
For Testability 

7 CRCError 



S241 



DalaTime 12 



WriteGate 13 




500 


Resd/Write 




1 


f I6f 
S257 


GND 


15 







Syndrome. 09 AV ' 
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ECC Generator Polynomials: 

Write -X**32 + X**23 + X* m 21 + X* m 11 + X*"2 + 1 
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* Testability control to be added for etch module. 



XEROX 
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NonComp 


13 


ReadError 


14 


BufParErr 


17 


SectorMarkSD 


10 



EdgeClk4' 
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* Testability control to be added for etch module. 



| XEROX 




? Sychronizatlon Logic; 
I Error Contr,Q] 



■ File 

I RDC12 



Designer 



eron 



1 Rev Date 

| Gk 9/ 
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DevClkSource' 
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g9a 



S04 
DevClkV 3 



D Q 

S74 
„f8a 



R' 
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Out D.I 1.. 
"OulD.12 



■"OulD.13 11 



"OutD.14 TT 



OulD.15 14 



DrSel.O 
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g9d 



8 DrSel.1 1 



S04 



TestMode' 13 




IndexMark 



SectorMarkl' 5 



■Z-^S51 



f2a 



13 



S174 

d4f 



12 



(01k = ByteClk') 



C a5d 



8 SeclorOO 



S04 



* Testability control to be eddedfor etch module. 



~ 



Xt : ROX [Project I .File Designer 
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Testability control to be added for etch module. 
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Testability control to be added for etch module. 



H(ie;roxT 
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Note: Splats A,B, and C are 16 pin platforms centered in the 20-pin pattern 
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GND 



FPLAT 


P1 
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P2 


P19 


P3 


P18 


P4 


P17 
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P6 


P15 


P7 


P14 


P8 
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P9 
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P10 


P11 



20VCC 



GND 
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XEROX 



Project 



Splats, S] 



File 

RDC17. 



Designer 



ieron 



Rev 

Gt 



Date 

9/ 



Page 



Rev A: 
RevB: 



RevC: 



Rev D: 



RevE: 



Initial Release 

Added SyncTime to Timing Generator PROM address input. Log. Dwg. p. 10. 

Changed DevSelOK counter load control so that Dr/HdRegLd loads counter 
only if DrSel[0:1] is changed. Log. Dwg. p. 14. 

Added Seek counter at b9 to produce seek Step pulse when DevOpReg is 

loaded with Seek bit (OutD.05). Causes SeqAdr[0:3] lo be 0000 when Seek 

is true. Inhibits Wake-up until Step has been generated. Log. Dwg. p. 2, 3, 4, 5, & 15. 

Replaced 3189(16 word) buffer with F93422 (256 word) buffer. Log. Dwg. p. 7 & 8. 

Deleted Wake PROM and Counter; removed XferLate from lOAltn; deleted Flow Control 

Counter; added Data Wake up/down counter; added 3 wakw count to lOAttn. Log. Dwg. p. 3 & 1 3. 

Deleted DRConnecl signals and IDWord parity gen. Log. Dwg. p. 14 & 16. 

Added ability to load DevBufAdrReg & MemBufAdrReg from processor. Log. Dwg. p. 6 & 7. 

Numerous minor changes in mechanization as a result of above. Log. Dwg. p. all. 



Set SectorMarkSP with SectorMarkSD. Log. Dwg. p. 12 

Removed cross wire of MemBufAdrReg Clear and SectorWakeS strings. 

Disabled Seek Counter at max count. Log. Dwg. p. 4. 

Changed reset of Op Register from Reset' to RslAbrt/Err'. Log. Dwg 

Added RateError FF. Log. Dwg. p. 3. 

Added DataReq to hold term lor WakeReqF to override lOStrobe reset. 

Added term to Wake Counter enable lo prevent incrementing beyond max, or 

decrementing below 0. Log. Dwg. p. 3. 
Adds RateError to Status Parity Generator. Log. Dwg. p. 16. 

Inverted Sync pattern. Log. Dwg. p. 9. 

Changes DecClkEnable counter clock to DevClkSource'. Log. Dwg. p. 13. 

Adds SectorMarkl'. Log. Dwg. p. 14. 
Fixes Testability control. Log. Dwg. p. 5. 
Fixes Idata Parity select. Log. Dwg. p. 16. 

Removes 25S09s from BufAdrReg. Replaces them with s257s. Log. Dwg 

Changes RateError qualifier to DataWrt. Log. Dwg. p. 3. 

Changed I/O connections to device to reflect etch version with multiple drives. 
Made SequenceEnd' true last byte time of SequenceEnd only. Added S00 at b6. 
Moved S280 from i14 to i15. Log. Dwg. p. 15 



Log. Dwg. p. 7. 



p. 4. 



Log. Dwg. p. 3. 



p. 7. 



Log. Dwg. p. 14. 
Log. Dwg. p. 5. 



Log. Dwg. p. 10. 



Log. Dwg. p. 13. 



Added one clockdelayand DevClk synchronization to parity error logic 

Deleted Abort from Wake Request logic. Log. Dwg. p. 3. 

Revised DataXferS logic. Log. Dwg. p. 6. 

Changed BufSeqAdr clock qualifier to SeqAdrXferS. Log. Dwg. p. 6. 

Devided load on DevClk'. Log. Dwg. various. 

Added TestMode' qualifier to DevSelOK to prevent writing on device in Test Mode. 

Added PrimelData lo BufAdrReg Select. Log. Dwg. p. 6 & 7. 

Added Write Fault Clear FF. Log. Dwg. p. 2. 

"Or'ed VerifyLabel with ReadLabel at Op Reg input. Log. Dwg. p. 4. 

Qualified BufSeqAdr Register Clock wiht (IMeF + OMeF)'. Log. Dwg. p. 6. 

Changed data error check to look at Syndrome. 00 during ECCCheck. Log. Dwg. p. 1 1. 

Changed DevBufAdrReg clear term from SectorWakeS' lo ClrDevOpS'. SectorWake cleared 

loo soon. Changed SectorWakeS' to SectorWakeS. Log. Dwg. p. 3, 5, 7, & 12. 

Added direct sel of MyStrobeF by AllowWake to insure Wake-up inhibit. Log. Dwg. p. 2. 

Removed Reset from S174 @ d4 lo prevent "glitch" of SectorOO. Log. Dwg. p. 5. 

Changed reset of XferDataS FF to SequenceEnd'. Log. Dwg. p. 6. 

Changed latch of NonComp FF to insure at least 2 DevClk limes on. Log. Dwg. p. 9. 

Revised serial parity check/gen logic control. Log. Dwg. p. 10. 

Added SectorMarkSP "and" ReadGate to Abort set term to indicate missing Sync pattern. 

Log. Dwg. p. 12. 
Reversed phase of PLO Clock to increase margin of strobe on read. Log. Dwg. p. 14. 

Added SeqAdrXferS' to BufSeqEnbl to insure transfer of Sequence Address even if IMeF or OMeF is true. 

Changed CRC control from DalaTime toECCShift. Log. Dwg. p. 11. 

Added detection for ServiceLate to indicate Header and Label data not loaded into buffer by Header SyncFound. 

Service Late added as Ida la. 05 in Status word. Log. Dwg. p. 12 & 16. 

Changes Reset lunctions from single Output function with data specified operations to specific Output functions 

lor General Reset and Error Reset to eliminate gate noise on direct reset lines. Log. Dwg. p. 2. 

Deleted MemUsesBuf and Prime:Daia from Buffer Control Sequencer to allow firmware control of MemBufAdrReg. 

Log. Dwg. p. 6 & 7. 
Added sychronization of Abort with DevClk (AbortSD) to prevent erroneous setting of Sequencer Address Registers. 

Log. Dwg. p. 4 & 1 2. 
Added RateErrPossible to Buffer Control Sequencer to define actual time when rateerror can occur. Decreased 

RateError wake-up count from 3 to 2 to insure RateError detection if delay in memory pipe and only 20 words 

initially loaded in RDC buffer ' — "■■"■ - ° ° n 

REQUIRES REV B PROMS!!! 



Log. Dwg. P. 6& 7. 



Log. Dwg. p. 3 & 6. 



Rev F: Replaced Hi in Status Word with ServiceLate' in order to maintain correct parity. Log. Dwg. p. 12 & 16. 

Added PrimelData output function to MemUsesBuf to allow firmware to Prime Idata without parity error 

Deleted DevBufAclrLd output function. Log. Dwg. p. 2, 6, & 7. 

Changed AllowWake and WakeReqF control to allow firmware control of AlowWake. Added WakeRequest to IDWord 
bit 12 for firmware test. This is to facilitate "booting" from the disk. Log. Dwg. p. 2, 3, 4, & 16. 

Rev G: Changed AllowWake so that Odata.04 = 1 sets AllowWake to comply with unpublished convention of setting output 

registers lo zero causing initialization of controllers. Log. Dwg. p. 4. 

Rev Ga: generated from Rev G on 4/1 1 /79 by CPT. 

1) Redrew splats at d1, e1, f1 as FPLATS to avoid ROUTE trace cuts (pg 17). 

2) Added spare positions at g3, h9, i9, el7, b10, c10 (pg 17). 
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RevGa: generated from Rev G on 4/11/79 byCPT. 

1) Redrew splals al d1, el, f1 as FPLATS to avoid ROUTE trace cuts (pg 17). 

2) Added spare positions at g3, h9, i9, e17, b10, c10(pg 17). 

RevGta: 9/3/79 -CPT 

This change is a manual addition to the revision Ga MultiWire board. 

1) Lift the following pins: 

a15.12 

C16.9 

d10.6 

M3.10 

a13.15 

2) Add an S1 74 IC in position i9, and wire i9. 16 to Vcc. 

3) Add the following wires: 

a15.12 toil 6.9 (DevSelOK, pg2,16) 

C16.9 to a 15.11 (RslAbrl/Err 1 , pg 3,2) 

d10.6 to a15.9(ClrDevOpS', pg 12) 

a1 5.8 to h 13.1 (CI rOp', pg 4,7 - new signal name) 

a15.10 to a15.5 (IRun, pg2,1 2) 

M 3.10 to 19.4 (Unnamed signal - was InhHdrAbrt, pg 4) 

h 1 3. 7 to i9. 3 (Unnamed signal -was VerifyLabel, pg 4) 

111.9 to i9.9(OpRegClk', pg 4) 

i11.1 to i9.1 (nstAbrl/Err',pg4) 

i9.5 to a13.1 (InhHdrAbrt, pg 4,12) 

i9.2 to a13.15(VerifyLabel, pg4,12) 
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1 5-PIN MALE CONNECTOR 



175115 c; 
[f940iEJ 

I, . , i , , r, ,1 , 

| SOb" cJ 
[S86 q[~ 



|S2G7' c; 



S257 d 



1 751 '5 C 
| SI 7 5 C j 



S3 74* "r^ ' j[ 



CUE 



[SPA HE 1 'cj ["SPARE 



SB 5*"^ 



S3 7 4 



S1 



63 Cj' ' ' ' I[S74 £ 



f S74^ f S74 Cj " 
l 'sV 7 4 'c j' || S1 6 3^ 



HO! 



S04 



I [F9 34 271 

[S20Q 'tj I Q342 2 t, 

fs^BO^' ' ' If SI 3 B 




iVs'llVcj I |' PLAT 



\ S64 g' ' ' | |SsV g 



I SPARE C I SOO d 
' 1 1 i ' i 11 1 1 1 1 1 ' 1 1 1 11 1 i " 



5374' g | | S374 ' ~'cj 



cj | S374 '■' '^ J S74 Cj 



^.1 l,,- , i-/-y r-< * ■ 1 1 M r i TTcm 1 



SI 74 CJ l l S1G3 'cj 



1F9342 7CJ I f^ 2 ' 4 ^' 'tj 



t3 1 . S1 ° .^ 
"!i si 63 '"e "IfsSj 

■ ll n'i'i i IM r 1 f'i 1 Itt-tt 



LS 



93422 



1 SJ 75 Cj" l l'sp'spg 
1 25S09 Cl" " 

' « 1 c i rr r t i 1 



S374 



S240 



JU ■ ■ ■ ■ ' ■ • ' ' '■ ' ' ' ■■ .1. Ilit I *i*h 

g | S240 "q 1 S374 Cj I S3 74 




101-200 
1-100 



20pins:A 16pins: B 14pins:C 22pins: D 



3 I S CZ 3 



24 pins: E 



Note: The short vertical lines indicate 
filter capacitor locations. 
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ED 

ED 
ED 
ED 


SPLAT A 




P16 
P15 
P14 
P13 
P12 


1 i 

i P5 1 


220 Ohms 
1/4 Watt 














P6 




330 Ohms 
1/4Watt 




P11 














, 


220 Ohms 
1/4 Watt 




P10 


!_! 










ED 




330 Ohms 
1/4 Watt 




P9 







SPLAT B 



PI 




220 Ohms 
1/4 Watt 




bd 














P2 




330 Ohms 
l/4Watt 




P15 
















P3 




220 Ohms 
1/4 Watt 




P14 


















330 Ohms 
1/4Wall 




P4 






[pmJ 














ED — 


220 Ohms 
1/4Watt 




P12 














PO 




330 Ohms 
1/4Watt 




P11 
















P7 




220 Ohms 
1/4 Wat I 




P10 
















P8 




330 Ohms 
1/4Walt 




P9 







SPLAT C 



P16 



P15 



100 Ohms 
1/4 Watt 



jpTjn 



P5 




1 10 Ohms 
1/4 Watt 




P12 







110 Ohms 
1/4W&U 



1 10 Ohms 



J 1/4Watt 



E3 — "«™ — E3 
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P2-1 



Pin connections on this page are to J2, a DA37S connector 
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Jl 

DA15S Connector 

q->, NData3 
Data3 



ECL -> TTL 






P2 
J_J/§L <10 . 



NData2 10 

on nd ?'? 1 — iioi 




QTJ p ?'9 ln 



NOTES: 

1) All signals with names of the form xxxl have 510ohm pulldown resistors to VEE (-5.2) 
(26 places) 

2) P2 consists of wire-wrap posts on .100 centers 

3) Ground, VCC, and VEE pins for ECL chips are as shown: 





GND 


VEE 


VCC 


MCi62,McH65, 

MC114,MC115 
MC141 


1,16 


8 


- 


MC111 


1,15,16 


8 


- 


MC124. MC125 


16 


6 


9 


MC173. 176 


^ 


. 9 . , , 


- 
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This hardware te NOT ____ 
part of the terminal 
control board. It is 
mounted on the terminal frame 



Belden 17252 
receptacle 



Belden 

17250 or 

17251 cord set 



Transformer: 
StancorP8604 

20VCT® 1A. 



i; 



m 



SPST 

Switch 

-o~Th- 



1 A fuse 
■O-Hj-O- 



Chassis 
ground 



Pri 
Pri 



Sec 



Ct 



Sec 



J4 



Power To 
Display 



Motes: 

1) J4 la Waldom/Molex 03-09-2031 housing 
with 02-09-1 1 18 FEMALE terminals. 

P4 consists of three Molex 02-09-21 34 pins 
mounted on the PCB on .200 centers. The hole 
diameter for these pins Is .093 

2) P2 consists of an array of .025 square wire wrap posts. 
The finished hole ID for these posts should be .035. 
There should be two rows of pins. Only one row is shown 

on the logic diagrams; all pins in the other row are connected 
to ground: 



Motorola 
MC7805CT 



rfn 



P4 



Motorola 
MDA 922-2 



GND 



V 



IN 



IN 



2 KBD +5 



V 



Motorola 
MC7805CT 



V 



VCC 



f ^ 



V 



1000/25 






V 



Motorola 
MC79Q 5.2CT 



VEE 



r 4= 



v 1000/25 ^ 

MalloryTC2510A 
(,625diax 1.5 long) 



Terminal Control Board 



f 



.100 typ 



- 1 
11 



A 



10 
20 



.100 typ 



Signal pins 

All pins In this row grounded 



3} VCC and VEE have one .01 uf bypass capacitor per IC package. 
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A15A14A13A12A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 

L i i i I i i i I i i i I i i i I Location: 



1 =>EnableEPROM 
=> Enable 6532 



EPROM Address Bits 



[F800-FFFF] 



Ram Address 
Bits 



RS' A6 A5 A4 
A A A 



IE 1 
SEL SEL 



A1 


AO 


A 


A 











1 


1 





1 


1 


X 





X 


1 


EDGED 


TPOTP- 


MO 


M1 



6532 Address Lines 

[00-7F] Ram Address (R/W) 

[80] Output Register A (R/W) 

[81] DDRA (R/W) 

[82] Output Register B (R/W) 

[83] DDRB 

[84,8C] Read Timer 

[85] Read Interrupt Flag 

[84-87] Write Edge Detect Control . 

[94-97.9C-9F] Write Timer 

[CO-CF] Read Multiplexer Inputs 



(Data not used) 



IE = Disable (0)/Enable(1) timer interrupt 

TP = Timer Period: = T, 1 = 8T, 2 = 64T, 3 = 1024T 

ED = Edge Detect; 0,2 => Disabled 

1 => Interrupt on PA7 negative edge 
3 => Interrupt on PA7 positive edge 

SELO, SEL1 determine the keyboard word transmitted to the multiplexers 

For the Altoll Microswltch keyboard, the bits are as follows: 

BIT: 

Address: 

C3 

C2 

C1 

CO 

C9 

C8 

C5 

C4 

CD 

CC 



7 


6 


5 


4 


3 


2 


1 





VS 


TCO 


TC1 





MX1 


MX2 


MY1 


MY2 


KSO 


KS1 


KS2 


KS3 


KS4 


MS1 


MS2 


MS3 


zero 


K 


• 


P 


/ 


\ 


If 


bs 


5 


4 


6 


E 


7 


D 


U 


V 


Z 


Ishift 




! 


ret 


*- 


del 


none 


1 


esc 


tab 


F 


Ctrl 


C 


J 


B 


X 





L 


J 


■ 


] 


spare 


spare 


3 


2 


W 


Q 


S 


A 


9 


I 


lock 


space 


[ 


= 


rshift 


spare 
bot 


none 


none 


R 


T 


G 


Y 


H 


8 


N 


M 



(KB8-KB15) 

(KB0-KB7) 

(KB8-KB15) 

(KB0-KB7) 

(KB8-KB15) 

(KB0-KB7) 

(KB8-KB15) 

(KB0-KB7) 



These bits end up in Alto memory as follows: 

Address: 
177034 
177035 
177036 
177037 

177030 



O's correspond to depressed keys 



BIT: 






1 


2 


3 


4 


5 


6 


7 


8 


9 





11 


12 


13 


14 


15 


5 


4 


6 


E 


7 


D 


U 


V 


zero 


K 


- 


P 


/ 


\ 


If 


bs 


3 


2 


W 


Q 


S 


A 


9 


I 


X 





L 


* 


1 


] 


spare 

miri 


spare 

Inp 


1 


esc 


tab 


F 


Ctrl 


C 


J 


B 


Z 


Ishift 




i 


ret 


«- 


del 


none 


R 


T 


G 


Y 


H 


8 


N 


M 


lock 


space 


[ 


= 


rshift 


spare 
bot 


none 


none 


















KSO 


KS1 


KS2 


KS3 


KS4 


MS1 


MS2 


MS3 



Terminal6502.8il 
8/22/79 



37-Pin 

MALE 

D-Shell connector 

With Rear entry Hood 

and Sliding lock retainer 



Length -6'0' 



50-Pin 

Card Edge Connector 

AMP.P/N 1-583717-1 (Housing) 

AMPP/N 583854-3 or 

583854-5 (Contact - 50 reqd.) 
(contacts are solder cup) 



P2 



Cable: Gore P/N RCN1924 



i 



Grommel 



J1 



KEYBOARD 
J1 


7-WIRE INTERFACE 
P1 




KEYBOARD 

J1 


7-WIRE INTERFACE 
P1 




1 


27 BLU 


u 


1 W (20 GAUGE-LARGE WIRE) <• 




2 


9 Y 


N 


2 BLK (20 GAUGE-LARGE WIRE) 




3 


26 Y/BR 


B 


3 VIO 




4 


13 Y/R 


A 


4 Y/BLK 




5 


14 Y/VIO 


8 


5 




6 


36 Y/GRY 


J 


6 Y/GRN 




7 


24 Y/BLU 


14 


7 O/BLK 




B 


5 


16 


8 O/BRN 




9 


28 GRY 


2 


9 Y 




13 


35 0/VIO 


F 


10 BLK (26 GAUGE-SMALL WIRE) 




14 


7 O/BLK 


25 


11 W/BRN 




15 


22 O/BLU 


23 


12 W/GRN 




16 


8 O/BRN 


4 


13 Y/R 




17 


31 BLU/BLK 


5 


14 Y/VIO 




23 


12 W/GRN 


Z 


15 W/BLK 




24 


33 W/YEL 


X 


16 W/O 




25 


11 W/BRN 


c 


17 GRN 




A 


4 Y/BLK 


D 


18 Y/O 




B 


3 VIO 


V 


20 O/GRN 




C 


17 GRN 


P 


21 W/VIO 




D 


18 Y/O 


15 


22 O/BLU 




E 


37 BRN 


S 


23 O/R 




F 


10 BLK (26 GAUGE-SMALL WIRE) 


7 


24 Y/BLU 




H 


25 R 


H 


25 R 




J 


6 Y/GRN 


3 


26 Y/BR 




K 


29 W( 26 GAUGE-SMALL WIRE) 


1 


27 BLU 




N 


2 BLK (20 GAUGE-LARGE WIRE) 


9 


28 GRY 




P 


21 W/VIO 


K 


29 W( 26 GAUGE-SMALL WIRE) 




S 


23 0/R 


T 


30 BLU/BRN 




T 


30 BLU /BRN 


17 


31 BLU/BLK 




U 


1 W (20 GAUGE-LARGE WIRE) 


W 


32 W/BLU 




V 


20 O/GRN 


24 


33 W/YEL 




W 


32 W/BLU 


Y 


34 W/R 


NOTES: 


X 


16 W/0 


13 


35 O/VIO 


1 . CABLE IS 6 FT. LONG + /- 4IN 


Y 


34 W/R 


6 


36 Y/GRY 


2. W/GRY WIRE IS CUT OFF 

3. O/GRY WIRE IS CUT OFF 

4. CABLE IS (GORE PN#RCN1 924) 


Z 


15 W/BLK 


E 


37 BRN 
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Changes to generate revision Gb (8/22/79 by CPT). 

1)6c„21 «- Vcc, 6c.18+-Gnd (EPROM select signals). 

2) 2b. 3,4, 5 +- Gnd, rather than Vcc. 

3) 4c. 6 «- Rst', rather than PL). 

4) 4b.9+- Rst*, rather than PL). 

6) Added an additional SOO connected to 6 additional pins of P2. 

This chip provides various flavors of sync via Jumpers on P2. 
6) Changed the way in which Rst' is generated (added power-up reset). 

Changed 2 1 K resistors to 10K, added 100 ohm resistor and 10uf capacitor, added 

extra SOO section to generate Rst'. 
NOTE: Changes 1 -4 will be done to revision A boards via wiring, but 5 and 6 will not be done. 
All changes will be Incorporated into the revision B artwork. 
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MDA 
922-2 



74LS04 




74LS00 



31 



10 



P-2 20 PINS 



74LS174CJ 



20 



11 



74££0_ 



74LS163 



31 



P-3 12PINS 



74S04 



3 1 



II 



100 OHM 



5 1 OHM 
510OHM 



510 OHM 



10125 



510 OHM 



5100HM 

^6 6hm 



5100HM 



3 I 



10102 



HOOHM 
5100HM 



510 OHM 



10111 



+ + + + 

GAP 
1000 
25 V. 



1 

1 


5100HM | 




5100HM | 




10176 Ci 






510 OHM 




510 OHM 


1 




10115 c 



5100HM 
5106HM 



5100HM 



10141 



5100HM 
510 OHM 



5100HM 



I 



10111 



510 OHM 
5106hM 



5i66hm 



10114 



3 I 



I5100HMI 

15100HMI 
3 



.1MFD 



7905.2 



J-1 
PN tt 206914-1 



74LS166CJ 



10124 



22Q QHM 



220 OHM 



74S00 



31 




p-1 

PN # 206913-1 



MCS 6532 



I 



MCS6502 



6.8 



K OHM | 



74LS253 



A 



74LS253 



n 



J-2 

PN # 206817-1 



D- 



OHM 



E-PROM 
2716 



74LS253 



\t 



74LS253 



n 



CAP. 
1000 
25 V. 



+ + + + 



.1MFD I MMFD 



7805 1 7805 1 



NOTES 

1. ■■ IS A. 01 UFCAP. 
■ IS A. 01 UFCAP. 



2. 



BACKPANEL 



+ 

+ 


















fiv 




FUSE 


a^ 




1 AMP 




OFF 














110 VOLT 
PLUG 


+ 


J-1 




P-1 




J-2 
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■CZ3-I 



S 
^ 



100 0HMh ~ 



100 



OHM | ~ 



100 OHM 



h 



10 

jT 

14 



100 OHM | ~ 
100 OHM h ~ 



1 00 OHM h " 



100 OHM 



T-i 



NOTES 

RESISTORS ARE 100 OHM 1 /4 WATT 

TERMINATOR CONNECTOR IS DA 15S 
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VIDEO 
TERMINAL 



P-2 

a. 



Lr 



30 INCHES 



VIDEO CABLE DO 



VIDEO CABLE DORADO 



VIDEO 
TERMINAL 



10 



10 



10 



YELLOW 



BLACK 



GREEN 



BLACK 



ORANGE 



BLACK 



P-2 

7- WIRE INTERFACE 



VIDEO 
TERMINAL 



20 



10 



18 



15 



P-2 

7- WIRE INTERFACE 



I 1 GREEN | -o 


| 8 | I ^- u I 


^~~~ m ~~^ ^ - ^„^__ lli ^ 


I 1 black r—rz 


| 10 I LJ U i 




I 1 HfcU f~Tn 1 


1 y 1 L Xii 1 


. h ' ^ mmmmm ^^ mm ^ 


1 1 BLACr. i | 


I iu | 1 U 1 




1 1 WHIIL ( "' 1 


1 d 1 L_I2,_J 


^^_ ^^^_ ^ 




10 1 o | 



NOTES: 

1 . WIRE IS 26 AWG TWISTED PAIR 

2. TEMINAL CONNECTOR IS AMPHENOL P/N 225-21031 -101 

3. P-2 CONNECTOR IS AMP 1 -87456-6 



5. COVER CABLE WITH SHRINK TUBING 

6. ADD 1 00 OHM 1 /4 WATT RESISTOR FROM PIN # 9 TO PIN # 1 

7. ADD 100 OHM 1/4 WATT RESISTOR FROM PIN #8 TO PIN #1 

8. ADD 100 OHM 1/4 WATT RESISTOR FROM PIN #6 TO PIN #1 



ON THE TERMINAL END OF THE CABLE 
ON THE TERMINAL END OF THE CABLE 
ON THE TERMINAL END OF THE CABLE 
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36 



SRIn' 



SRCIock 



T661 W' 1 



67 



laddr.2 



laddr.4 



169 



laddr.5 



nu 



laddr.6 



laddr.7 



Controller Addressing 



12 



13 



-5T7TT 
DO Qo 



qo'-« 



D1 Q1 

Q1 
D2 Q2 

Q2 
D3 Q3 
01903'^' 
CK CL' 



9 



2 Caddr.O' 



7 Caddr.1 ' 



10 Caddr.2' 



iT 

15 Caddr.3' 



.14 



HI 



17 



S241 




- gi9 



18 laddr.O' 



S240 




19^0-^ teMLlL 




gl9 
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Rev C: Minor changes to logic found necessary during checkout. 

Re-layout to eliminate crossover of connections to I/O connectors. 

Made all I/O connectors male. 

Added hardware cursor to channels 1 & 2. 

All logic pages changed and renumbered. 

RevD: 

Synchronized BckGndO and BckGndl with Switch. Log. Dwg. p. 7. 

Added SendControl to Background control to maintain proper polatity ol Control signals. log. Dwg. p. 12. 

Changed control gate for Output shift register from S10 to S02. Log. Dwg. p. 6, 1 2, & 16. 

Changed Blank function in Control register to Unblank so that R6t' results in blanked display. Log. Dwg. p. 7. 

Rev E: Page 05;OAddr4' input changed to OAddr4.0MeF and S10 gate (b12c) utilized for that . 

Page 07; Control Regi6ter,PPUnblank changed to PPBIank.EnOsc changed to Allow WU, S74 

(c15a) deleted 

Sync CR - PUnblank changed to PBIank 

SOO (e1 8d) changed to S02 (d5d).ControlPhase' input changed to ControlPhase. 

Inverter (i15f) used instead ol S02 (d5d).New wire EnblCurs' added. 

Page 1 3; SendControl' changed to EnblCurs' on the input of S10 (b1 2a) and load Inputs of 

S163 (b11 and a11). Typo corrected - Output control inputs on b13and a13 
changed from Hi to GND 

Page 14; SendControl' changed to EnblCurs' on the input of S10 (b1 2b) and load inputs of 

S163 (d1 1 and d 1). Typo corrected - Output control inputs on d13 and c13 
changed from Hi to GND 

Page 15; SendControl' input on SOO (c 12) changed to DropClockB. SendControl, and SOO 
gate added (e18d) 

Page16; NCIk gate input changed from ClkB to ClkB'. EnOsc input on S51 changed to Allow WU 

DropClockB' signal added on the output of S74 (f3b). S10 gate (d4b) added to produce 
CurXCIk'. Corrected typo - OutD.09 changed to OutD.15on the input os S51 

Page 17; Pullup and pulldown resistors added to the Crystal Plat (also in UTVFCSplats.6il) 

Added test chip S241 in loc.cB. Its symbols are scattered on several pages. Added test points 
on most pages. 

Rev F: Corrected error made in adding the test points on page 9 and 10. Changed EdgeClock2' to 

EdgeClockV (Etch layout-reiatedkm p.2.Changed S166 to LS166 on page 4. Cosmetics on p.17. 

Rev Ga created from Rev F by CPT on 3/25/79; 

Renamed EnablaCurs' to be DisableCurs' 

Removed Test points from diagrams. 

Reversed ECL chips so that pin 1 6 (gnd) will be trace-wired. 

Made all platforms 20pins so that ROUTE will not do any cuts. 

Added spare 20pin positions (for Mu Iti wire) in a1,b4,b15, d6, g1 1, h8, and i13. 

Changes for revision Gb (7/18/80 - CPT) 

DConnecled pin 15 of all 4 terminal connectors to ground (p 16). 
2) Created latched signal MyStrobe' (pg. 3). 
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Note: The I/O connector area is loaded with 4 15pin MALE D-series connectors. 
Note: All platforms excepl e1 have pin 8 of the platform in pin 9 of the pattern. 
Note REVERSAL of all ECL Chips (MC1 24, MC1 25) 
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filter capacitor locations. 
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Oscillator 
Pin number 


Platform 
Pin number 
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Oscillator is Motorola K1100A series 



Note: ID.08' -ID. 12' are wired to Hi (pin 3)orGnd(pin 8) depending on the oscillator 
frequency as follows: 
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Platforms b1, d, g1, hi 

Xerox P/N 703VV1 1691 (15 resistors) is acceptable 

All resistors 220ohm, 1/4 w. 




Platform d1: 

Xerox P/N 703W00891 (8 resistors) is acceptable substitute 
All resistors 100ohm 1/4or 1/8 wait, 10% 
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Interface to DO chip tester 

■G.T.T. Pqrp . Data . 
12 5 8 

G -- Go bit (if on, start clocks following this insti.) 

TT -Typeofinstr: 

-- Other (Pgrp is further decoded, see below) 

J. -- Load Data into "Enable" reg. for indicated Pgrp 

1 - Load Data into "Data A" reg. for indicated Pgrp 
3 - Load Data into "Data B" reg. for indicated Pgrp 

Pgrp -- Pin Group. Selects (except in "Other"- type instrs) the group 

of 8 pins affected by the instruction. 

Other group: 

Pgrp: . X . X . I . . C . C . 

CC -- Clock parameter select: 

-- None (nop) 
!. -- Load Data into clock Parameter Reg. 1 

2 ■- Load Data into clock Parameter Reg. 2 

3 -- Load Data into clock Parameter Reg. 3 

I -- Load Data into Input Group Select Counter 
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